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Introduction
The information systems profession is continually faced with making difficult decisions about the commitment of its limited management, research, and educational resources. Organizations make judgements about importance when they fund research projects and establish conference themes and topics. Businesses and government agencies make resource decisions that affect their profitability and effectiveness. Many issues exist, but which are the most crucial? A clear identification of key issues would help in decisionmaking, but a widely accepted and current assessment of the important management issues in information systems does not exist.
In a joint effort to meet this need, the Society for Information Management (SIM) and the MIS Research Center (MISRC) at the University of Minnesota conducted a survey of leading information systems practitioners and academics. The purpose of the study was to answer three questions:
1. What are the ten most important IS management issues as seen by leading information systems professionals? 2. What is the order of importance of these issues? 3. How much agreement do these IS professionals have about these issues?
In answering these questions, this study utilized a Delphi approach to collect and combine the opinions of the many IS professionals who participated. This is a new application for the technique and its contribution to the study findings is also examined.
The Key Issues
Information systems professionals have individual opinions about what comprise key IS management issues. Obtaining a general consensus from a leading group of IS professionals helps to identify key issues for the whole profession. A Delphi survey approach was used to measure this collective view. The final round of the survey included 54 participants, almost all were practitioners at the director, vice-president, or consultant level. There were also four prominent information about their ranking. The first issue, improved IS planning, has the most consensus about its ranking, with a standard deviation of only 1.5 and an interquartile range of 1. Add to this, its inclusion by everyone in their top ten list and it can be safely concluded that there was a high level of agreement in the group that planning is their number one issue. There was also much agreement about the low end. In particular, the sixteenth through nineteenth issues were consistently ranked as being less important than other issues.
systems academics. A breakdown of the group by industry is given in Table 1 .
The combined opinions of the group on the identification and ranking of issues is given in Table 2 . The first ten issues, beginning with improved IS planning and finishing with development and implementation of decision support systems, make up the group's top ten key issues. Note that at least 64% of the respondents selected each issue as a key issue. The selection rate of the eleventh issue is only half that of the tenth, indicating a clear break for the top ten.
The second question concerned the relative importance of these key issues. The listing in Table  2 is orderd by the average rank score given to the issues by the IS professionals. The first two issues listed were clearly most important to the group. Improved IS planning received an average rank score of 9.1 out of a possible 10. The second issue, facilitation and management of end user computing, received an average score of 7.4 out of 10. The respondents ranked the tenth issue much lower, giving it a mean rank score of only 1.5. The ranking was also analyzed by computing median values for the rank scores. As can be seen in the third column of Table 2 , these values did not change the order of the issue rankings.
The last question addressed the amount of agreement between IS professionals about these key issues. A Delphi approach was used to increase the level of consensus over what a standard survey would achieve. Some measure of this consensus is found in the standard deviation and interquartile range columns in Caution should be used in evaluating the final ranking. We often find that it is the less obvious issues that become the biggest concerns. For example, five years before the personal computer emerged as a major force for facilitating end-user computing, there was little discussion or awareness of its potential impact.
One issue that was ranked low, but may become much more important by the end of this decade, is the impact of artificial intelligence (listed 18th in Table 2 ). While few IS professionals in this survey felt that it was a crucial issue, it is now receiving increasing attention because of the Japanese fifth 
Survey approach
The Ball and Harris and Martin studies provided valuable information about key IS management issues. The questions raised by their methodologies, however, warranted further investigation. The current study uses a different approach to achieve a similar goal. A professional group (the Society for Information Management's institutional members and prominent academics) contributed first to the creation of a list of key IS management issues and then to the ordering of the issues within the list. A Delphi approach was used not only to identify and rank the issues but also to gain consensus about them. It included an initial open issue solicitation step with multiple rounds of feedback. The study was conducted using mail survey forms (sample is given in appendix A1) in the following four-step process.
Round One: Each participant was asked to identify and briefly describe five to ten of what they consider to be the major IS management issues of the next five to ten years. Each respondent was also asked to contribute a rationale for including each issue. Fifty-two responses were returned to the MISRC and consolidated into a combined list of issues and rationales.
Round Two: The combined list was mailed to all participants who were then requested to select the ten most important issues and to prioritize them. One hundred and two rankings were returned to the MISRC and used to determine an aggregate group ranking. The aggregate ranking was used to reorder the list of issues and rationales.
Round Three: Each participant was mailed the new list with feedback showing their individual ranking related to the aggregate ranking. Based upon this information, each participant had the opportunity to change their ranks. If their new ranks differed substantially from the group's (i.e., were more than 3 rank scores away), they were asked to provide additional rationales which were to be shared anonymously during round four. This allowed participants to influence rankings by pointing out concerns that others may have overlooked. Sixty-two responses were received. A new aggregate group ranking was established and the rationales were compiled into short lists for each issue.
Round Four: The new group ranking, the old group ranking, and both previous individual rankings were sent to continuing participants along with the lists of contributed rationales. Respondents were asked to review the rankings and rationales and then to determine a final ranking. Fifty-four rankings were received and combined to create the final consolidated group ranking of issues.
This process provides a systematic way of exchanging and combining valuable, but often diverse perspectives. All data consolidation and analysis was handled at the MIS Research Center at the University of Minnesota. The survey was conducted over six months in 1 982-1983.
The ranking process
The following sections describe the process used for obtaining the key issue ranking. The results of the ranking are interesting and useful, but it is also important to understand how they were derived. First, the creation of the list of key issues and their rationales is covered. This list was the basis for all of the subsequent steps. Second, the selection and ranking of the top ten IS management issues is presented. Third, the amount of consensus or agreement that was reached by the survey participants is examined, in particular the movement over the three final rounds toward more rank consensus. Finally, the question of "whole" group vs. "final" group response in the second and third rounds is dealt with.
Initial List of Issues and Rationales
In the first round 52 respondents (N = 52) contributed issues and rationales. These were categorized and summarized into nineteen key issues and rationales by the staff at the MIS Research Center. Substantial judgement was required to define the issue boundaries and to summarize the rationales. The list of issues in their final wording is given in Table 1 . The rationales are given on the Survey form in Appendix A1.
The percentage of respondents who mentioned an issue or a sub-issue give some indication of its importance. For example, 58.5% of the respondents to the first round listed improved IS planning, or something like it, as a key management issue. Only 3.8% mentioned effective usage of graphics. (The complete figures are given in Appendix A2.) These percentages could be used to rank the issues but the resultant ranking would require careful interpretation. The substantial judgement required to define the issue boundaries makes these percentages a function of the researchers' categorization as well as of the respondents' preferences. This cautionary note is supported by the substantial changes that occurred between the first and second round rankings. These changes provide justification for the multiple survey rounds of the Delphi approach. The ranking was used in the second round to order the issues for presentation. Participants were not given the percentages, nor were they told that the issues had been ordered in any particular way.
In the second round participants were invited to make comments about the issues and rationales on the list. This was done for two reasons. First, the second round survey forms were sent to all of the sample of SIM institutional members and academics not only to those who responded to the first round. This larger mailing was done to increase the number of participants in the survey. The request for comments was an opportunity for the new respondents to contribute to the identification of issues and rationales. Secondly, this solicitation provided feedback to the researchers on their categorization and summarization of issues. About 15% of the 102 responses to the second round had comments. These suggestions were carefully reviewed and resulted in some minor changes to the wording of the issues and rationales. (All statements of issues and rationales in this article incorporate those changes.)
Many of the comments were concerned with the overlap of issues. The problem faced by the researchers was to create a reasonably short list that was still specific enough to be meaningful. As there was no consensus among respondent recommendations for combining or dividing issues, they were left as they were. Participants in subsequent rounds were asked to rank the issues on their central aspects. For example, the issue concerning the integration of data processing office automation, and telecommunications is focussing on the integration aspect. Issues specific to office automation are related and important, but not part of this key issue.
Selecting and Ranking the Issues
For rounds two, three, and four of the survey, respondents were asked to select the ten most important issues on the list and to rank them accordingly. Participants were to assign the most important issue a score of 10, the second most important 9, and so on down to 1. Issues that were not in the top ten were given a 0 or left blank. If left blank, the researchers later assigned them a 0 for analysis purposes.
The number of responses to the ranking survey declined from a high of 1 02 in the second round to the 54 who finished the final round. The latter group (N = 54) is the basis of the final issue ranking. As such, this group's data was selected for the principal analyses in this paper. Unless otherwise stated, the data and conclusions refer to the N = 54 group. The final results section discusses differences between the N = 54 group and the larger group.
Percentage Ranking
The final round percentages of respondents who selected each issue as one of their top ten is given in Table 2 . A complete listing for all the rounds is given n Appendix A2. Note that in the last round both improving IS planning and facilitation and management of end user computing were named by all respondents as a key issue. Figure 1 graphically shows the changes in percentages of the eleven top-rated issue for each of the four rounds of the study. The greatest change in percentages occurred between the first round (the percent mentioned) and the second round (the percent included). In the remaining iterations, all of the percentages gradually moved upward except for the eleventh one (the portfolio issue); which decreased until it was only half of the next higher issue.
Mean Score Ranking
The primary method of establishing the group ranking for this study was the average rank scores. The highest mean rank score for each round was ranked first, the second highest, second, and so on. Table 2 contains 
Median Score Ranking
The rank scores contributed by the respondents were required to be whole numbers and all ten ranks had to be assigned. This approach does not allow a participant to say, for example, that the Note that in the final round the same issues that made up the mean rank score top ten are included in the median rank score top ten, with one exception -the tied portfolio issue. The order also has not changed, except that there is now a tie for third and eighth places. The major apparent difference in using the median scores for rankings is the increase in the number of ties. Figure 2 (right side) shows the changes in median scores of the top ten issues over the three final rounds. Like the percentages and mean scores, they appear to be moving toward the perfect agreement scores.
The lower median ranking, and especially the lower percentage of inclusion, suggested that planning and management of the applications portfolio could be dropped from the key issues list. The tie for the tenth position in the mean score ranking appears to be due to a few high ranks rather than to a general consensus opinion.
Movement Toward Consensus
Some evidence of a movement toward consensus has already been presented. 
Whole Group vs Final Group
The preceding analysis and discussion is based on the group that completed all of the ranking rounds, i.e., the N=54 group. The authors believe that this is the appropriate group for analysis because it eliminates changes in rankings that are due solely to participants dropping out of the study. The larger groups, however, still played a part in the study. It was the ranking of issues based on the larger groups' mean scores that determined the order of presentation of the 
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Mean Ranks issues and rationales in the next round. It was also this ranking that was the basis for feedback to the respondents on how they compared with the groups' ranking. Therefore, it is worthwhile to briefly examine the larger groups' data. Appendix A5 contains the ranks, means, and standard deviations for the second and third rounds of the study for both the N = 54 group and the larger two groups. There were very few differences. In the second round the N = 102 group had included the data resource issue in its top ten, while the smaller group did not. It also excluded the office automation issue which the N = 54 group had placed in ninth position. Overall, the mean paired 
Concluding Remarks
The determination of a group of key management issues by an influential segment of the information systems community is an important contribution. It fills a need for individuals and organizations making decision about research, curriculum, professional programs, and business activities. The Delphi approach used to determine the issue ranking provides some degree of confidence that an actual consensus of views was captured. This new use of the Delphi technique can also be considered a contribution. Its success here may point to other possible uses in information systems research. RATIONALE: The proliferation of "end user" computing through microcomputers and information centers offers the promise of improved productivity but also the dangers of poor management control of a powerful resource. 
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